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ABSTRACT Myocardial infarction (MI) is a major consequence of coronary artery disease .Apart from the traditional risk 
factors , other novel risk factors are also found to play a major role in the progression of myocardial infarction. Of 

the novel risk factors, hyperhomocysteinuria is the most important culprit in the development of MI. Homocysteine is an independent and 
graded risk factor for vascular thrombosis .It is involved in the progression of atherosclerosis, stroke, and peripheral thrombosis. Hyperho-
mocysteinuria is a treatable hereditary disorder and if detected sufficiently early can modify or delay the onset of vascular diseases .In the 
present study cardio biomarkers, high sensitive troponin I, CK-MB, and homocysteine levels are measured in MI patients and compared with 
healthy controls .As expected, high sensitive troponin I and CK-MB are elevated in male and female MI patients. Homocysteine is definitely 
an independent risk factor and it is found to be elevated in 80%of male and 50% of female MI patients. Hence assessing its levels at an early 
stage and controlling the levels, could prevent or reduce the onset of MI in hyperhomocysteinemia. Hence it is the often neglected risk factor 
which is the culprit not only for MI but also for stroke, peripheral sclerosis and other types of thrombosis.

INTRODUCTION 
Several studies have been carried out on the role of risk factors 
in the development and onset of atherosclerosis leading to acute 
MI. These studies are aimed at lowering the rate of cardiovas-
cular diseases especially atherosclerosis since this is the major 
cause of mortality and morbidity in south Asia. High incidence 
of coronary heart diseases is reported in India and the reported 
cases number  1.17millions in 1970 and 2.013 millions in 2010(1).

Genetic factors and altered life style are alleged to be the major 
causative agents leading to cardiac diseases, the former being 
non-modifiable and the latter being definitely modifiable. Ad-
vancing age,dislipidemia,family history of MI at an early age ,dia-
betes mellitus and high systolic blood pressure are the classical 
risk factors associated with the first group .Constant and contin-
ued search for other than the accepted risk factors have brought 
to light the significant  role of lipo(a),fibrinogen and homocyst-
eine  leading  to the development of  atherosclerosis .

Coronary heart disease in Indians is often seen at middle ages  
and follows a malignant course  of progression .It is observed 
that the incidence of stroke in youngsters below the age of 45 
years is  increasing year after year in India .So much so, cardio-
vascular diseases and stroke are the major contributors to mor-
tality and disability in south Asia ,including India (2).

Homocysteine is now accepted as an independent graded risk  
factor for cardiao vascular diseases (3).Indian population and 
those migrated to USA or UK have 6% higher fasting homocyst-
eine levels  compared to Europeans and  North Americans (4).
Hyperhomocysteineuria may be attributed to the incidence of 
twice as many coronary heart diseases in Indian Asians as com-
pared to their US counterparts (5).Homocysteine levels are high-
er in males than in females and it increase with age (6).Moreover 
,vegetarians possess higher homocysteine levels probability due 
to low levels of Vitamin  (7).

In the present study, levels of cardiosensitive and specific bio-
markers and also  homocysteine  are measured in controls and 
MI patients with a view to understand any possible role for ho-
mocysteine in the progression of atherosclerosis. 

MATERIALS AND METHODS

Patients admitted to SK Hospital IP form the core of this study 
.The patients have been diagnosed by expert cardiologists based 
on patient  history ,levels of biomarkers and ECG changes .30 
male patients and 20 female patients are included in the present 
study.

METHODS:
High sensitive Troponin I ,CK-MB  and Homocysteine  are meas-
ured by chemiluminescence microparticle immunoassay using 
ARCHITECT i1000SR of ABBOTT.

RESULTS
Table I depicts the levels of highsensitive troponin I, CK-MB and 
homocystiene in male MI patients and controls .Though there is 
an increase in high sensitive troponin, levels,because of the wide 
variation in its values ,this increase is not statistically significant 
.In male MI patients CK-MB levels are elevated significantly as 
compared to controls .This elevation is statically significant 
(<0.001).

Homocysteine levels are higher in 80% of male MI patients as 
compared to controls. In the remaining 20% of MI patients ho-
mocysteine levels are near normal.

Levels of serum high sensitive troponin I , CK-MB  and homo-
cysteine are measured in female MI patients and compared with 
controls .Evaluation of high sensitive troponin I is significant 
statistically (<0.01) as compared to controls. The increase in CK-
MB  is also statistically highly significant (<0.001) in MI female 
patients as compared to controls .Homocysteine levels increased 
in half the number of female patients (50%) while in the other 
half the levels are almost normal.(Table No. 2)

DISCUSSION
Extensive and exhaustive studies by several  authors attempting 
to reduce the incidence of MI by evaluating the classical genetic 
and modifiable risk factors as well as to look into newer novel 
risk factors have come to conclude that Lipo(a),fibrinogen and 
homocysteine  are associated with acute MI and are also useful 
novel risk factors(8).

High sensitive troponin I and CK-MB are elevated in MI patients 
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as compared to controls. This increase is in agreement with sev-
eral other reports (9).

The association of homocysteine and atherosclerosis is first sug-
gested by McCully in 1969(10).It is now well established that the 
elevated plasma homocysteine is a strong, graded independent 
risk factor for MI, stroke and other vascular diseases (11). Ho-
mocysteine levels varying between 5-15 µmol/L, 16-30 µmol/L 
and >100 µmol/L are classified into three groups viz mild, mod-
erate and severe homocysteineuria , respectively(12).Vitamin  
,folic acid and pyridoxine are the vitamins involved in methio-
nine metabolism. Homocysteine is produced during this me-
tabolism .Deficiency of all these or any one of them can lead to 
hyperhomocysteinuria. A rise in homocysteine above 90th or 95th 
percentile of control is accompanied by increased risk of fatal 
and nonfatal atherosclerotic artery diseases.

Homocysteinuria is a treatable hereditary disorder and if un-
treated may lead to coronary artery disease, peripheral artery 
diseases and various other types of  thrombosis (13).Homocyst-
eine may induce atherosclerosis by affecting endothelial derived 
relaxing factor nitric oxide(NO). Nitric oxide combines with 
homocyteine in presence of Oxygen (O2 )  to form S-nitroso-L-
homocysteine which inhibits production of H2O2.The bioavail-
ability of NO is reduced leading to endothelial injury .This could 
be due to production of free radicals by homocysteine. Moreo-
ver , homocysteine enhances lipid peroxidation which could 
decrease the production of NO(14).Autooxidation of homocyst-
eine  results in oxidation of LDL through formation of superox-
ide anion . Homocysteine could lower antioxidant status which 
could damage endothelial cells.Homocysteine stimulate plate-
lets aggregation of thromboxane A2 which is a vasodialator and 
proaggregant (8).Homocysteine may interact with cholesterol by 
increasing LDL oxidation thus predisposing to atherosclerosis. 
Homocystiene is an independent risk factor but all acute MI pa-
tients do not show elevated homocysteine  levels.Correlation be-
tween MI and hyperhomocysteinmia is observed in 80% of male 
and 50% of female patients. Hence homocysteine could be an 
independent risk factor, which when managed clinically ,could 
substantially lower MI. 

CONCLUSIONS
Homocysteine is an often neglected but common culprit of coro-
nary heart diseases .Thrombosis rather than atherosclerosis is 
the main culprit for vascular complications associated with high 
homocysteine levels.

Hyperhomocysteinemia is a treatable genetic disorder but can 
also occur in Vitamin B12, folic acid and pyridoxine deficiency 
especially in vegetarians. If detected early it can be cured by vi-
tamin supplementation or by  altering concentration of dietary 
methionine .It is a neglected risk factor for vascular diseases 
.Detection of homocysteinemia at an early stage and controlling 
it could reduce the incidence of thrombosis .Curtailing the inci-
dences of atherosclerosis and stroke could considerably reduce 

the expenses of health care professionals  and Governments.  
Strategies like public awareness, measurement of homocysteine 
as a compulsory screening test from birth and its proper man-
agement in all vascular diseases including atherosclerosis will be 
a useful step with far reaching benefits in health care manage-
ment. 

Table No.  1: Levels of High Sensitive Troponin I ,CK-MB 
and Homocysteine in Male MI Patients and  Controls.

    NUM-
BER MEAN±SD P value

High Sensitive 
Troponin-I

Case 30 2327.81±8351.72
0.11

Control 30 9.11±3.1

CK-MB
Case 30 5.61±4.68

0.0001
Control 30 1.57±0.92

HOMOCYST-
EINE  (Positive-
Cases)

Case 24(80%) 15.32±4.98
0.0001

Control 24 9.11±3.1

HOMOCYST-
EINE  (Negative 
Cases)

Case 6(20%) 7.20±2.47
0.12

Control 6 9.11±3.1

TableNo.  2: Levels of High Sensitive Troponin I ,CK-MB and 
Homocysteine in Female MI Patients and  Controls.

    NUM-
BER MEAN±SD P value

High Sensitive 
Troponin-I

Case 20 401.01±625.79
0.01

Control 20 3.29±1.91

CK-MB
Case 20 12.19±10.47

0.0001
Control 20 1.87±0.95

HOMOCYST-
EINE  (Positive 
Cases)

Case 10(50%) 14.97±3.58
0.001

Control 10 6.12±2.8

HOMOCYST-
EINE  (Negative 
Cases)

Case 10(50%) 5.67±2.55
0.55

Control 10 6.12±2.8


